Abstract
Introduction

34
The opposition between selectionism and neutralism is one of the most significant debates in 35 evolutionary biology (Ewens 1977; Kimura 1984; Hey 1999; Nei 2005) . Ultimately, the question 36 relies on which kind of processes (neutral or selective) lead to the patterns observed in nature. Even 37 though reconciliatory ideas have been proposed (Wagner 2008) , the dilemma regarding selection vs. where s is the selection coefficient -defined as the difference in fitness between the two extreme 147 pheno/genotypes (Z = 0 or 1) at any of the ends of the map -and ω is selection intensity, as already encoded by ten bi-allelic loci (10L2A) where all loci are required to adapt to obtain the extreme 162 phenotypes. A second version of this architecture was one with the same number of loci and alleles, 163 but with allelic effects large enough for a mutation at a single locus to allow for perfect adaptation to 164 the extremes (10L2A+). A fifth architecture involved 10 alleles at 10 loci (10L10A), similar to 165 1L10A, but extended to ten independent loci. Similar to the extension of large allele effects applied 166 in 10L2A+, a sixth architecture was defined with the possibility of any given locus as being able to 167 modify the phenotype across its complete range (10L10A+). Mutation rate was scaled to the number 168 of loci encoding the trait, so that the trait's mutation rate was the same across architectures (i.e. it was 169 10× lower for each locus in the 10L architectures). 
Results
227
Overall, the statistics related to the regressions between pairwise differentiation (QST) and pairwise 228 geographical distances were very sensitive to variation in selection strength, regardless of the genetic 229 architecture implemented (Fig. 3 ). In particular, the difference of QST and FST IBD slopes (Δ-slope) 230 showed to be particularly responsive to small selection coefficients, while mean differentiation on 231 the phenotype (mean QST) was more sensitive to moderate and high selection coefficients.
232
Additionally, as expected for independent neutral loci, the statistics related to FST alone did not vary 233 with the selection coefficients (results not shown). For nearly all architectures, mean QST showed a 234 constant quasi-linear increase with higher selection coefficients (Fig. 3A) . The only two exceptions 235 were the 1L2A and the 10L2A+ (with large-effect alleles) architecture models. In fact, these two 236 architectures showed very concordant responses also in the other statistics, such as Δ-slope (Fig. 3B ).
237
In both cases, one can observe a lack of points for high selection coefficient values (s > 0.5). Indeed, 238 these simulations failed to colonize the entire habitat (further examined below in 'Discussion'). The quality of estimates for selection coefficient (s) in all models was high (Table 1, Fig. 4 ).
245
The genetic-architecture models 1L10A, 10L2A, 10L10A and 10L10A+ had particularly high 246 coefficients of determinations (R 2 > 0.9), with 1L2A and 10L2A+ falling shortly behind (R 2 > 0.7).
247
This difference among the architectures derives from the differences in the summary statistics 248 (above), where simulations with s > 0.5 failed to leave any signature on the summary statistics (Fig.   249 3), resulting in a limited range of s values (Fig. 4) Furthermore, combining more than one pattern statistics (at least mean QST and Δ-slope, Fig.   303 3) seems to be of key importance to properly assess the effect of selection on populations facing range 304 expansions. For instance, the analysis of mean QST alone could lead to false positives when selection 305 is very low (virtually zero), given that a few observations of high overall differentiation appear in 306 these quasi-neutral conditions (Fig. 3A) . Also, looking at Δ-slope alone could lead to false negatives 307 -or simply lack of information -when selection is too strong, leading to less steep slopes than the 308 ones observed at intermediate selection coefficients (Fig. 3B) . Therefore, to properly benefit from 309 our proposed ABC approach, we believe that one should always, of course, consider all available 310 information contained in the different IBD pattern statistics. pheno/genotypes, and therefore represents the maximum strength of selection operating in the system. 323 We mentioned that some simulations "failed to finish the colonization altogether". This that specific deme would go extinct delaying or stopping the wave of expansion. Alternatively, we 330 also ran the same simulations with a soft-selection system (supplementary material). These showed 331 a lower failure rate, but did not affect further results, suggesting that the approach presented here is 332 also robust to the softness of the selection implemented. Second, some architecture models lead to 333 higher failure rates than others, predominantly due to the non-colonization effect described above. Indeed, there seems to be a decrease in the efficiency of purifying selection in purging a genome-402 wide deleterious load during range expansion (i.e. expansion load 
